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2001 
DNA 

Arthrobacter 1 



reafaciens K2032 



gcctatgcacc 


ccgacttccc 


Vtcgacgacc 


accgtccccc 


taccggccga 


ccgcccggcc 


60 


cga/ctgctcc 


tcagcctaga 


cgggcccctc 


ctcgaggtct 


tcgtcgggga 


cggtgaggcg 


120 


a/tgcgtcga 


acctggtcct 


cctgggggcc 


ggcggtgtga 


ccgcgagcct 


cgagacggca 


180 


rggccaggaa 


ccgtgcacgt 


gaccg^gatc 


gacgtcgagg 


cgcccagcga 


tgctgacgcc 


240 


cctgaacctg 


ccgccgttct 


gggctgafcga 


gcgctcccac 


cccgacagct 


ctccttctac 


300 


cgctgcccga 


accagggtgg 


acgcttcgrc 


gcgcccaccc 


gtccacgaga 


ggaaccagca 


360 


atgacgccgg 


ccatctcacg 


ccgcgccgtg 


Vtccagggag 


ccggcgccgg 


agcactcgcc 


420 


ctgatcttcg 


gcggtgctgt 


gccgcctgca 


goccgggcat 


ccgctccggg 


ctcgctccgt 


480 


gccgtctacc 


acatgacgcc 


ccccagcggc 


tggdstctgcg 


acccccaacg 


cccggtcacc 


540 


acccacggcg 


cctaccagct 


gtactacctg 


cactccgacc 


agaacaacgg 


ccccggcggc 


600 


tgggaccacg 


cgagcacgac 


cgacggcgtc 


gccttcacgc 


accacggcac 


cgtgatgccg 


660 


ctgcggcccg 


acttccccgt 


gtggtccggg 


tcggcggtcg\ 


tcggcaccgc 


gaacacggca 


720 


gggttcggcg 


ccggcgcggt 


cgtcgcgctc 


gcgacccagc 


cqaccgacgg 


cgtccgcaag 


780 


taccaggagc 


agtacctcta 


ctggtcgacc 


gacggcgggt 


tcacgttcac 


cgccctgccc 


840 


gaccccgtca 


tcgtcaacac 


cgacggtcgc 


gccgccacca 


cgccctaccga 


gatcgagaac 


900 


gccgagtggt 


tccgcgaccc 


caagatccac 


tgggacaccg 


cccgcggaga 


atgggtctgc 


960 


gtcatcggac 


gactgcggta 


cgccgcgttc 


tacacctcgc 


cgaacctgcia 


cgactggaca 


1020 
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cttcgccgca 


acttcgacta 


cccgaaccac 
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gccctcggcg gcatcgagtg 


ccccgacctg 


1080 


ttcgagatca 


ccgcagacga 


cgggacacgc 


cactgggtgc 


tcgccgccag 


catggacgcc 


1140 


tacggcatcg 


gcctccccat 


gacgtacgcc 


tactggacag 


gcacctggga 


cgqcgagcaq 


1200 


ttccacgccg 


acgacctcac 


cccgcaatgg 


ctcgactggg 


gctgggactg 


gtacgcggcc 


1260 


gtcacctggc 


catcgatcga 


cgcgcccgag 


accaagcgcc 


tcgccatcgc 


gtggatgaac 


1320 


aactggaagt 


acgccgcacg 


cgacgtcccc 


accgacgcat 


ccgacggcta 


caacgggcag 


1380 


aactcgatcg 


tccgcgagct 


gcggctcgcc 


cgacagcctg 


gcggctggta 


caccctcctg 


1440 


agcacccccq 


tqgcaqcgct 


gacgaactac 


gtcaccgcca 


ccaccacact 


ccccgaccgg 


1500 


accqtcqacq 


qcaqcgccgt 


cctgccatgg 


aacggacgcg 


catacgagat 


cgagctcgac 


1560 


atcgcctggg 


acaccgcgac 


gaacgtcggc 


atctcggtgg 


gccgctcccc 


cgacggaacc 


1620 


cggcacacga 


acatcggcaa 


atacaaaaca 


gacctgtacg 


tcgaccgagg 


accctccgac 


1680 


ctcgccgggt 


actcgctcgc 


cccctactcg 


cgagccgccg 


cccccatcga 


ccccggcgcc 


1740 


cgatccgtgc 


acctgcgcat 


cctcgtcgac 


acccagagcg 


tcgaggtctt 


cgtcaacgcc 


1800 


ggccacaccg 


tgctctccca 


gcaggtccac 


ttcgccgagg 


gcgacacggg 


aatctcgctc 


i Qcr\ 
±ooU 


tacaccgacg 


gcggccccgc 


acacttcacc 


ggcatcgtcg 


tccgcgagat 


tggccaggcg 


1920 


atctaggcga 


tgcacaccac 


accgctcacc 


gaagccgcgc 


cccgggagac 


gacggccgac 


1980 


aatcgacacg 


tcctcgtcgt 


t 








2001 



<210> 2 
<211> 521 
<212> PRT 

<213> Arthrobacter ureafaciens 
<400> 2 

Met Thr Pro Ala lie Ser Arg Arg Ala val Leu Gin Gly Ala Gly Ala 
15 10 15 



Gly Ala Leu Ala Leu lie Phe Gly Gly Ala val Pro Pro Ala Ala Arg 
20 25 30 



Ala Ser Ala Pro Gly Ser Leu Arg Ala val Tyr His Met Thr Pro Pro 
35 40 45 



Ser Gly Trp Leu Cys Asp Pro Gin Arg Pro val Thr Thr His Gly Ala 
50 55 60 



Tyr Gin Leu Tyr Tyr Leu His Ser Asp Gin Asn Asn Gly Pro Gly Gly 
65 70 75 80 



Trp Asp His Ala Ser Thr Thr Asp Gly val Ala Phe Thr His His Gly 
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85 



0802.seq.list.ST25 

90 95 



Thr val Met Pro Leu Arg Pro Asp Phe Pro val Trp ser Gly Ser Ala 
100 105 110 

val val Gly Thr Ala Asn Thr Ala Gly Phe Gly Ala Gly Ala val val 
115 120 125 

Ala Leu Ala Thr Gin Pro Thr Asp Gly val Arg Lys Tyr Gin Glu Gin 
130 135 140 

Tyr Leu Tyr Trp Ser Thr Asp Gly Gly Phe Thr Phe Thr Ala Leu Pro 
145 150 155 160 

Asp Pro val lie val Asn Thr Asp Gly Arg Ala Ala Thr Thr Pro Ala 
165 170 175 

Glu lie Glu Asn Ala Glu Trp Phe Arg Asp Pro Lys lie His Trp Asp 
180 185 190 

Thr Ala Arg Gly Glu Trp val Cys val lie Gly Arg Leu Arg Tyr Ala 
195 200 205 

Ala Phe Tyr Thr Ser Pro Asn Leu Arg Asp Trp Thr Leu Arg Arg Asn 
210 215 220 

Phe Asp Tyr Pro Asn His Ala Leu Gly Gly lie Glu cys Pro Asp Leu 
225 230 235 240 

Phe Glu lie Thr Ala Asp Asp Gly Thr Arg His Trp val Leu Ala Ala 
245 250 255 

Ser Met Asp Ala Tyr Gly lie Gly Leu Pro Met Thr Tyr Ala Tyr Trp 
260 265 270 

Thr Gly Thr Trp Asp Gly Glu Gin Phe His Ala Asp Asp Leu Thr Pro 
275 280 285 

Gin Trp Leu Asp Trp Gly Trp Asp Trp Tyr Ala Ala val Thr Trp Pro 
290 295 300 

Ser lie Asp Ala Pro Glu Thr Lys Arg Leu Ala lie Ala Trp Met Asn 
305 310 315 320 

Asn Trp Lys Tyr Ala Ala Arg Asp val Pro Thr Asp Ala Ser Asp Gly 
325 330 335 
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Tyr Asn Gly Gin Asn Ser lie val Arg Glu Leu Arg Leu Ala Arg Gin 
340 345 350 

Pro Gly Gly Trp Tyr Thr Leu Leu Ser Thr Pro val Ala Ala Leu Thr 
355 360 365 

Asn Tyr val Thr Ala Thr Thr Thr Leu Pro Asp Arg Thr val Asp Gly 
370 375 380 

Ser Ala Val Leu Pro Trp Asn Gly Arg Ala Tyr Glu lie Glu Leu Asp 
385 390 395 400 

lie Ala Trp Asp Thr Ala Thr Asn Val Gly lie Ser val Gly Arg Ser 
405 410 415 

Pro Asp Gly Thr Arg His Thr Asn lie Gly Lys Tyr Gly Ala Asp Leu 
420 425 430 

Tyr Val Asp Arg Gly Pro Ser Asp Leu Ala Gly Tyr Ser Leu Ala Pro 
435 440 445 

Tyr Ser Arg Ala Ala Ala Pro lie Asp Pro Gly Ala Arg ser val His 
450 455 460 

Leu Arg lie Leu Val Asp Thr Gin Ser val Glu val Phe val Asn Ala 
465 470 475 480 

Gly His Thr Val Leu Ser Gin Gin Val His Phe Ala Glu Gly Asp Thr 
485 490 495 

Gly lie Ser Leu Tyr Thr Asp Gly Gly Pro Ala His Phe Thr Gly lie 
500 505 510 

val Val Arg Glu lie Gly Gin Ala lie 
515 520 

<210> 3 
<211> 1800 
<212> DNA 

<213> Zymomonas mobilis 
<400> 3 

aaatataaat ataaatttag ttttaagtaa aaacttccga aaaaaatgtg acttcgcttg 60 

aaatgtcgaa gcgtgtcttt cgaaaaggca gcctatttca atatttctgc ctttttgaaa 120 

gtcgagaaca agaattaatc ttttttcggc tttatttcat catttattag gatagttctt 180 

atgttgaata aagcaggcat tgcagagccg agcttgtgga ctcgtgcgga tgctatgaaa 240 

gtgcataccg atgatcccac ggcaaccatg cctaccattg attatgactt tcctgtcatg 300 
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actgataaat 


attgggtttg 


qqacacttqq 


cccttacgcg 


atattaacgg 


tcaggttgtc 


360 


agcttccaag 


qttggtcggt 


gatctttgct 


ttggtcgctg 


atcgcaccaa 


atatggttgg 


420 


cataatcgca 


atgatggcgc 


cagaattggt 


tatttctatt 


cacgtggtgg 

ZJ ZJ ZJ ZJ ZJ 


aagcaactgg 

ZJ ZJ ZJ 


480 


atttttggtg 


gtcatcttct 


gaaagatggt 


gccaatccgc 


gttcttggga 


atggtctqqt 


540 


tgcacgatta 


tqqcaccqqq 

^^ZJZJ^ ZJZJZJ 


tacggccaat 


tctgtcgaag 


tattctttac 


gtctgtcaat 


600 


gatacgccgt 


cagaatccgt 


tcctgcccag 


tgcaagggct 


acatctatgc 


cgatgataaa 


660 


tcggtatggt 


ttgacggttt 


tgataaagtg 


accgatctgt 


ttcaggcaga 


tggcctttat 


720 


tatgctgatt 


atgcagaaaa 


taatttctgg 


gatttccgcg 


atccgcatgt 


cttcattacc 


780 


ccgaagatag 


gcaaaacata 


tgccttgttt 


gaaggtaatg 


ttgccatgga 


gcgcggtacg 


840 


Qtcqctqttq 

ZJ ^ ZJ w 3 


qcqaaqaqqa 


aattggccct 


gttccaccaa 


aaaccgaaac 


gcctgatggc 


900 


gctcgctatt 


gtgctgctgc 


cattggtatt 


gcacaggccc 


ttaatgaagc 


ccgcaccgaa 


960 


tggaaattgt 


taccgccttt 


ggtaaccgcc 


tttggtgtca 


atgaccagac 


qqaqcqqcct 

ZJZJ ZJ ZJZJ 


1020 


catgtcgttt 


tccagaatgg 


cttgacctat 


ctctttacga 


tcagtcatca 


ttcgacttat 


1080 


gccgatggtt 


tgtcgggtcc 


tgatggggtt 


tatggctttg 


tttctgaaaa 


cggcattttt 


1140 


ggcccttatg 

33 — 33 


aaccgctgaa 


tggttccggt 


ttggttctcg 


gtaacccctc 


ttcacagcct 


1200 


tatcaggctt 


attcccatta 


tgtgatgaca 


aatqqqctqq 

zjzjzj zjzj 


tgacctcctt 


cattgatacc 


1260 


attccgagtt 


ctgacccgaa 


tgtctatcgt 


tatqqtqqca 


ccttggcacc 


gaccatcaaa 


1320 


ttqqaattqq 


ttggccatcg 


cagcttcgtt 


accqaaqtqa 

w ^ 23 ZJ ZJ 


agggttatgg 


ctatattccg 


1380 


ccacagatcg 


agtggttqgc 

ZJ ZJ ZJ ZJ ZJ 


agaagatgaa 


tcttctaatt 


ctgcgqcaqc 


cctgtcttta 


1440 


ttgaataaat 


aagatttatt 


cattgtaaat 


gacgtttctg 


attatgcttg 


aataaagcat 


1500 


tatratrttt 




UCaaCT.L-d.ag 


ggi.Ca tcagg 


gca urgcc 


ctgatgacac 




ccttcctatt 


cctaataata 


atttcaagaa 


agtgtatatt 


actttaaatg 


tttaatttta 


1620 


atgccagtcg 


ctggacgcga 


gcccaagcga 


tgaaagtgaa 


taaatttgat 


ttgacgacct 


1680 


ctatgccgga 


aatcggcact 


gattttccca 


ttatgcgtga 


tgacttgtgg 


ctgtgggata 


1740 


cttggccatt 


acgggatatc 


aatggcaatc 


ctgtcagctt 


taaaggctgg 


aatgttattt 


1800 



<210> 4 
<211> 423 
<212> PRT 

<213> Zymomonas mobilis 
<400> 4 

Met Leu Asn Lys Ala Gly lie Ala Glu Pro Ser Leu Trp Thr Arg Ala 
15 10 15 
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Asp Ala Met Lys Val His Thr Asp Asp Pro Thr Ala Thr Met Pro Thr 
20 25 30 

lie Asp Tyr Asp Phe Pro val Met Thr Asp Lys Tyr Trp Val Trp Asp 
35 40 45 

Thr Trp Pro Leu Arg Asp lie Asn Gly Gin val val Ser Phe Gin Gly 
50 55 60 

Trp Ser val lie Phe Ala Leu Val Ala Asp Arg Thr Lys Tyr Gly Trp 
65 70 75 80 

His Asn Arg Asn Asp Gly Ala Arg lie Gly Tyr Phe Tyr Ser Arg Gly 
85 90 95 



Gly Ser Asn Trp lie Phe Gly Gly His Leu Leu Lys Asp Gly Ala Asn 
100 105 110 



Pro Arg Ser Trp Glu Trp Ser Gly Cys Thr lie Met Ala Pro Gly Thr 
115 120 125 



Ala Asn Ser val Glu val Phe Phe Thr Ser Val Asn Asp Thr Pro Ser 
130 135 140 

Glu Ser Val Pro Ala Gin Cys Lys Gly Tyr lie Tyr Ala Asp Asp Lys 
145 150 155 160 

Ser val Trp Phe Asp Gly Phe Asp Lys val Thr Asp Leu Phe Gin Ala 
165 170 175 

Asp Gly Leu Tyr Tyr Ala Asp Tyr Ala Glu Asn Asn Phe Trp Asp Phe 
180 185 190 

Arg Asp Pro His val Phe lie Thr Pro Lys lie Gly Lys Thr Tyr Ala 
195 200 205 

Leu Phe Glu Gly Asn val Ala Met Glu Arg Gly Thr val Ala val Gly 
210 215 220 

Glu Glu Glu lie Gly Pro Val Pro Pro Lys Thr Glu Thr Pro Asp Gly 
225 230 235 240 

Ala Arg Tyr Cys Ala Ala Ala lie Gly lie Ala Gin Ala Leu Asn Glu 
245 250 255 

Ala Arg Thr Glu Trp Lys Leu Leu Pro Pro Leu val Thr Ala Phe Gly 
260 265 270 
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val Asn Asp Gin Thr Glu Arg Pro His val val Phe Gin Asn Gly Leu 

275 280 285 

Thr Tyr Leu Phe Thr lie Ser His His Ser Thr Tyr Ala Asp Gly Leu 
290 295 300 

Ser Gly Pro Asp Gly val Tyr Gly Phe val Ser Glu Asn Gly lie Phe 
305 310 315 320 

Gly Pro Tyr Glu Pro Leu Asn Gly Ser Gly Leu Val Leu Gly Asn Pro 
325 330 335 



Ser Ser Gin Pro Tyr Gin Ala Tyr Ser His Tyr Val Met Thr Asn Gly 
340 345 350 



Leu val Thr Ser Phe lie Asp Thr lie Pro Ser Ser Asp Pro Asn val 
355 360 365 



Tyr Arg Tyr Gly Gly Thr Leu Ala Pro Thr lie Lys Leu Glu Leu val 
370 375 380 



Gly His Arg Ser Phe Val Thr Glu Val Lys Gly Tyr Gly Tyr lie Pro 
385 390 395 400 



Pro Gin lie Glu Trp Leu Ala Glu Asp Glu Ser Ser Asn Ser Ala Ala 
405 410 415 



Ala Leu Ser Leu Leu Asn Lys 
420 
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